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Abstract: The screening carried out in the multiplex (multi primer) variant, shown the presence of the 3 genes 
that govern the synthesis of some virulent factors characteristic of the APEC stems, at a number of 93 stems 
(76,86%) of the 121 stems tested. 
The ompA gene which codifies a protein of external membrane, responsible with the bacterial attachment 
was present at 66 (54,55%) of the tested stems, the iss gene which codifies a protein of external membrane that 
induces resistance to the complement and, implicitly, favors the colonization of the APEC stems, was present at 
77 (63,64%) of the tested stems, and the fimH gene, which codifies the synthesis of the type 1 fimbria, was 
present at 66 (54,55%) of the tested stems. 
The results obtained show us that the association of two genes was more frequent, as follows: the 
association of the ompA + iss was present at 10 stems (8,26%), the association of the ompA + fimH genes was 
present at 10 stems as well (8,26%), and the association of the iss + fimH was present at 11 stems (9,10%). 
These genes, that codify the main pathogen factors of the APEC stems, have all (ompA + iss + fimH been 




The Escherichia coli stems, framed in the APEC patotype, are responsible for the extra 
intestinal infections, due to their invasive properties, having, very often their triggering point 
at the respiratory level.  
The major virulence factors identified at the APEC stems, include the adhesines 
(fimbries F1, P and curli), siderophores (aerobactin), resistance to complements, external 
membrane proteins, thermo sensitive hemagglutinin and endotoxins.  
Experimental infections on chickens have shown that the areas with gas exchange, 
aerial bags and lungs, are the penetration places of the APEC into the blood circulation. The 
immunity to phagocytosis can be one of the important mechanisms for colonization and 
development of the infection.  
The researches carried out wanted to show some genotype characteristics at the APEC 
stems, isolated from the meat chickens, from bursts of avian colibacillosis. The main 
genotype characteristics of the APEC stems are governed by the ompA, iss and fimH, whose 
presence has been followed through screening using the PCR multiplex technique, using 121 
isolated Escherichia coli stems.  
 
MATERIALS AND METHODS 
 
The bacteriological exam has been made on chicken bodies from the groups where the 
avian colibacillosis had evolved. The bodies have been anatomopathologically tested, and, 
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depending on the existing injuries, samples have been taken (long bone), and used for the 
primary inseminations.  
The primary inseminations were made using the long bone (femur), using the usual 
methodology of working, in bouillon and agar (6). 
After 18-20 hours of incubation, at 37°C in aerobiosis conditions, the cultural characters 
have been appreciate again from the cultures with bacilar form bacteria, Gram negative, 
passages on the medium S-S have been made in order to mark out the fermentation of the 
lactose on the Levin medium as well.  
The biochemical properties have been marked out on multi test mediums, respectively 
on the TSI medium (Triple Sugar Iron) and on the MIU medium (Mobility, Indol, Urea). 
Inseminations have been made on these mediums from positive lactose colonies, taken from 
the S-S and Levin mediums. After the insemination, the mediums have been incubated at 
thermostat for 18-20 hours. After that, the interpretation (6) was carried out.  
The fixing of the red Congo dye was made on TSA agar (Trypticase Soy Agar), with an 
additional 0,15% biliary salts and 0,03% dye, the inseminations having been made through 
exhaustion, with the bacteriological dowser, in order to obtain isolated colonies (5, 9). 
PCR multiplex technique. The presence of the ompA, iss and  fimH has been followed 
through PCR multiplex screening (Polymerase Chain Reaction), at 121 Escherichia coli 
stems, phenotypically identified, isolated from bursts of avian colibacillosis, that have 
evolved in 18 farms, during 28.09.2006-18.05.2008. This technique has been carried out in 
the Laboratory of Molecular Biology of the S.N. Pasteur Institute S.A., Bucharest.  
The amplification through multiplex PCR ⁄ multi primer PCR (mPCR) have been 
carried out on raw DNA samples (1µ⁄reaction), from passages during 18 hours on agar BNI 
(Brain Heart Infusion) or directly upon the colonies (one colony from the solid environment 
has been transferred to the PCR amplification tube, where all the reaction agents necessary for 
the reaction were present. The mixture was thermically treated during 15 min., at 4°C. The 
amplification program followed) (8).  
The primers used with a concentration of 25 pmole each, have been commercially 
synthesized; their sequence, together with the generated amplicons, are specific for the 
detected genes. The amplification reactions, in the triplex PCR variant, have been carried out 
in the Perkin Elmer GeneAmp PCR System 9600 (PE Applied Biosystem), with a total 
volume of 25µ on each reaction, for which the commercial PuReTaq™ Ready-To-Go™ PCR 
beads (GE Healthcare ) kits. The positive control has been represented by the PIB4293 stem; 
the negative control has been represented by the JM109 (Promega P9801) stem; the reaction 
control was made up by all the reaction agents, with the exception of the DNA sample (8).  
The amplification program (the ‘cycling’ program) used was: 94°C, during 10 min., 
1x; 94°C, during 1 min. + 55°C, during 1 min. and 30 sec. + 72°C, during 2 min. and 30 sec., 
30x; 72°C, during 10 min., 1x; 4°C, unlimited. The analysis of the amplicons post-PCR was 
carried out through gel electrophoresis TBE 1,5x. The digitalization of the image was carried 
out with the help of the E.A.S.Y. RH (Herolab GmbH) equipment and the logical program 
ImageWin2PC. The digital calculus of the size of the amplicons obtained was carried out 
using the UnScanIt (Silk Sci. Ink.) logical program, compared with the DNA commercial 
standards (PCR marker, Sigma) (8). 
 
RESULTS AND DISCUTIONS 
 
After the insemination, made after the methodology described before, cultures 
characteristic of the Escherichia coli species were obtained. This way, a dense enough 
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turbidity was noticed in bouillon, and on the agar, colonies type S with a 2-6 mm diameter 
opaque and with no pigmentation.  
On the S-S environment, the lactose positive cultures, namely Escherichia coli, have 
formed pink colonies, and on the Levin environment, the colonies had dark colors, with 
metallic gloss.  
We mention that the isolated stems that could not reach these criteria, characteristic of 
the Escherichia coli species were excluded.  
Biochemical exams, carried out after the described methodology, have shown characters 
with phenotypical characteristics for the Escherichia coli.  
This way, on the TSI environment, on the right side, the fermentation of the glucose 
took place. It is characterized by the production of gas and yellow dye, and on lean surface, 
after the fermentation of the lactose, the color turned to yellow.  
The mobility was shown on the MIU environment, the production of indol and the 
hydrolysis of the urea.  
These biochemical characteristics were positive at all 121 isolated stems. This way their 
belonging to the Escherichia coli species was confirmed. 
The fixing of the red Congo was present at 100 stems (82,64%) of the 121 stems tested 
(table 1). This character is associated with other properties of the APEC stems; some 
researches even consider it as an epidemiological marker, destined to identify the APEC 
stems (2, 9).  
The results obtained after screening with the multiplex PCR technique, are synthetically 
reproduced in table 1.  
This technique has allowed the detection of the concurrent presence of the ompA, iss 
and  fimH genes. At the end of the reaction, namely during the migration process through 
electrophoresis, the amplicons for the ompA, iss and  fimH proteins, from the tested stems, 
had the same level as the amplicons of the witness stem. The following pair of bases (bp) 
were obtained: ompA 1421, iss 737 and  fimH 670.  
The screening carried out in the multiplex (multi primer) variant, shown the presence of 
the 3 genes that govern the synthesis of some virulent factors characteristic of the APEC 
stems, at a number of 93 stems (76,86%) of the 121 stems tested (table 1).  
The ompA gene which codifies a protein of external membrane, responsible with the 
bacterial attachment was present at 66 (54,55%) of the tested stems, the iss gene which 
codifies a protein of external membrane that induces resistance to the complement and, 
implicitly, favors the colonization of the APEC stems, was present at 77 (63,64%) of the 
tested stems, and the fimH gene, which codifies the synthesis of the type 1 fimbria, was 
present at 66 (54,55%) of the tested stems (table 1).  
Analyzing the obtained results, after the screening was carried out, we can see that only 
8 stems (6,61%) had only one gene present. This way, the ompA gene was present at one stem 
(0,83%), the iss gene was present at 7 stems (5,79%), and the fimH was absent.  
The results obtained show us that the association of two genes was more frequent, as 
follows: the association of the ompA + iss was present at 10 stems (8,26%), the association of 
the ompA + fimH genes was present at 10 stems as well (8,26%), and the association of the iss 
+ fimH was present at 11 stems (9,10%) (table 1). 
These genes, that codify the main pathogen factors of the APEC stems, have all (ompA 
+ iss + fimH been associated to 54 stems (44,63%) (table 1). 
The screening carried out at 18 chicken farms where avian colibacillosis had evolved, 
usually toxaemia, during the mentioned period, shows that the frequency of the APEC stems 
has been variable as follows:  
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• In 2006 24 stems have been isolated, out of which 8 (33,33%) had at least one gene; 
• In 2007 69 stems have been isolated, out of which 57 (82,61%) had at least one 
gene; 
• In 2008 28 stems have been isolated, out of which 28 (100%) had at least one gene. 
The results show the presence of the APEC stems, at chickens for meat, genotypically 
characterized by the presence of at least one gene, out of the 3 that are governing the main 
pathogen factors of this patotype and, can be transmitted directly or indirectly in incubation 
centers and shelters.  
The multiplex PCR variant used allowed the identification of the 3 genes, proving that it 
can be used in properly equipped laboratories, in order to characterize the isolated 
Escherichia coli stems of the birds. This variant, elaborated in our country, even if it does not 
allow the identification of more then one gene, can be considered as a routine method (3, 4, 
8).  
Researches have shown the presence of the 3 genes, responsible for the codification of 
the main pathogen factors of the APEC stems, which produce avian colibacillosis. This way, 
the ompA gene which codifies the synthesis of a protein of external membrane, responsible for 
the bacterial attachment at the level of the respiratory epithelium cells was present at 54,55% 
of the tested stems, and the fimH gene, which is a component of the fim operon, responsible 
for the synthesis of the type 1 fimbria with whom Escherichia coli attaches itself to the 
respiratory epithelium cells was also present at , was present at 54,55%. The iss gene 
responsible for the synthesis of a protein of external membrane that induces resistance to the 
complement and, implicitly, favors this way the colonization and multiplication of the 
colbacilli in the blood, was present at 63,64% of the tested stems (table 1).  
Analyzing the results given my the multiplex PCR screening, it is shown that the 
Escherichia coli stems to which the 3 genes are concurrently associated, are found in the 
biggest rate, 54 (44,63%). The association of two genes was present at 31(25,62%) of the 
stems, and the presence of one gene was identified at only 8 (6,61%) of the tested stems.  
The screening carried out in the time frame specified before, shows that the frequency 
of the APEC stems has progressively grown during the 3 years. This phenomenon is the 
consequence of the transmission of the APEC stems, directly and indirectly between the meat 
chickens, realized both in incubation stations and in farms (10, 11).  
When comparing the results offered by the multiplex screening with the results offered 
after fixing the red Congo dye, one can see that the proportion of the positive stems is alike, 
which confirms the observations of many researchers who recommend this phenotypical 
character when discriminating the pathogen APEC stems from the non pathogen ones, 
especially inside the O78 serum group (1, 2, 3, 5, 7, 9). 
These data are similar to those communicated by other authors (9, 10, 11) confirming 
this way that this character can be an epidemiological marker, when identifying the APEC 
stems, because being a fast and cheap method it could be taken over by the diagnose 
laboratories.  
Another characteristic of the APEC stems also signaled by other authors (1, 2, 9) is the 
multiple immunity to antibiotics, present at the majority of the stems taken into account and 
which can be both intra-specifically and inter-specifically transmitted through the R plasmid. 
Similar results have been also communicated by other authors (2, 3, 4, 5, 7), but, 
because of the big number of investigated stems, the researches made by RODRIGUEZ-SIEK 
(9) take the lead with 451 Escherichia coli stems tested, isolated from the bodies, from bursts 
of colibacillosis and 104 stems isolated from fecal from clinically healthy birds. The 
researches carried out have shown the presence of the 3 genes mentioned before, but also the 
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presence of other genes governing other pathogen factors (aerobactin) which can be found 
both in the bacterial DNA, and in the R plasmid. The presence of such genes was in an 
extremely small proportion, at the stems isolated from fecal, from healthy birds, which 
confirms the extra-intestinal origin of the APEC stems.  
The economical importance of the infections with Escherichia coli at birds associated 
with the higher frequency of stems involved in the etipathogenesis of these infections imposes 
a close monitoring of the stems and a genotypical characterization based on which the APEC 




 The PCR technique used during these researches is a molecular technique used to show 
the ompA, iss and fimH genes using three multiplex amplification reactions. 
 The multiplex PCR screening carried out, established a high frequency of the APEC 
stems, isolated from bursts of avian colibacillosis.  
 The frequency of the APEC stems has progressively grown over the 3 years, proving an 
extension of the infections caused by these stems along the groups of meat chickens.  
 The results have shown the fact that these 3 genes, which codify pathogen factors are, 
usually, associated by two or three.  
 The presence of these genes is correlated to the capacity of tying the red Congo, a 
phenotypical character of discriminating the APEC stems.  
 The PCR multiplex technique allows the early identification of the APEC stems and 
represents a useful tool in monitoring the colibacillosis infections at birds. 
 
Table 1 
The characteristics E. coli strains 
 
Nr. 
crt. Characterizing  Nr. % 
1 Strains tested 121 100 
S-S agar 121 100 2 Fermentation of lactose Levine agar  121 100 
3 Hemolytic activity 5 4,13 
4 Congo Red in agar 100 82,64 
ompA 66 54,55 
iss 77 63,64 5 mPCR 
fimH 66 54,55 
ompA 1 0,83 
iss 7 5,79 6 1 gene 
fimH 0 0 
(ompA + iss) 10 8,26 
(ompA + fimH) 10 8,26 7 2 gene 
(iss + fimH) 11 9,10 
8 3 gene (omp A + iss + fim H) 54 44,63 
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